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MODERATE GRADIENT CONTAINED PROCESS GROUP

This process group includes MC1 (narrow, shallow
incision), MC2 (moderate width and incision), and
MC3 (deeply incised) moderate gradient contained
channel types, Stream flow in this process group is
completely contained by adjacent landforms and
upper channel banks. Stream bank and stream bed
grosion is frequently controlied by the presence of
bedrock outcrops. These channels are efficient sed-
iment transport and delivery conduits. Gravel bars
are infrequent channel features, Riparian areas are
Himited to the stream bank influence zone, generally
less than 30.5 meters (100 feet).
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MODERATE GRADIENT CONTAINED PROCESS GROUP

NARROW SHALLOW CONTAINED CHANNEL

Channel Mapping Symbel: MC1 (Formerly B4)
PHYSICAL CHARACTERISTICS

Geographic Setting: The MC]1 is found consistently
in glacially scoured lowland landforms. Hillslope
landforms are often immediately adjacent to these
streams. Less frequently, the MC1 is situated in
middle to upper valley positions or low elevation
drainage divides.

Similar Channel Types: MC2Z, MM1
Channel Structure
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Composite Channel Cross-Section, MC1
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Stream Gradient: ......coocuvunennns 1-6%, mean = 3%

Incision Depth: .oovvvvnninsiiniinnns <4 m (13 ft), mean = 3 m {10 )

Bankfull Width:............cvveunnl, <10 m (33 ft), mean = 6 m (18 )

Dominant Substrate: ............... Cobble to bedrock

Stream Bank Composition: ....... Bedrock or mixed

Sideslope Length: ... ..., Variable, <20 m {66 fi), mean = 14 m (45 ft)

Sideslope Angle: ........ccevnnn. Mean = 42% (25 degrees)

Channel Pattern:.........ocevvnnvs Single, linear rectangular pattern

Drainage Basin Areg:.............. 2.6-5.2 km® (12 mi
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INCHANNEL PHOTO: MC1

Riparian Vegetation: The riparian plant communities are dominated by the mixed conifer series, with
significant components of nonforested plant communities, shore pine series, and western hemlock series.
The nonforested component is predominantly muskeg bog communities,

Plant Association Series % Cover
Mixed Confer ...covvvrvircrrvenvermcorarseeses 27%
Nonforest.......... fertrressreeneansrnrnnares e 18%
Western Hemlock . ooveiiniiiiiiniiicennns e 15%
Shore Pine.....oouens ererenenns revecarnerane o 14%
Western Hemlock-Red Cedar.............. .. 8%
Mountain Hemlock.............. crereraranenens 150
Western Hemlock-Alaska Cedar. ........ ee 1%
Channel Type Phases:

[0 MC1m - MUSKEG PHASE is typically a high energy system with muskeg bog and shrub riparian
vegetation. Fish habitat associated with large woody debris may be less in this phase than is
typical for MC1 channel types.

MANAGEMENT CONSIDERATIONS

Hydrologic Function: MCI channels function as sediment transport systems. Moderate gradients and
flow containment result in moderate stream energy. Material delivered by high gradient, contained
channels is quickly transported downstream. Inchannel storage of fine sediment (sands and gravels) is
minor. Stream banks and sideslopes contribute very little to sediment loads in MC1 channels.
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MODERATE GRADIENT CONTAINED PROCESS GROUP

Aquatic Habitat Capability

Large Woody Debris .uvvvvvnircrninnennn. < 1000 £/1000 linear ft
Available Spawning Area (ASA).........Avg = 5% for 24 sites
Available Rearing Area (ARA)........... Avg = 15% for 24 sites
Indicator Species Ratings V :
MIS ASA__ARA |
Coho.,vvneiii i LOW  MOD

Pink...ccovvennnns roeeisuessnas . NEG NEG

Chum .o verenas NEG NEG

Sockeye .oviviinniiiirineae NEG NEG

Dolly Varden..............o.... LOW LOW
Steelhead............. crrearerans NEG NEG

MC1 channels are generally not accessible to anadromous species because of downstream barriers.

Where accessible, spawning habitat is limited, with spawning gravels occurring in patches separated by -

bedrock or boulder substrate. Coho salmon and Dolly Varden char spawn in these channels. While the
ARA is rated low to moderate, coho and Dolly Varden use the pools (19% of active water) for summer
rearing. Overwintering habitat is minimal, due to the relatively shallow pools (mean depth = (.18 meters
[0.6 feet]).

Riparian Management Considerations L

Concern for Management of:

Large Woody Debris ........ evereenns LOW
Sediment Retention ........ccoivinnnnn LOwW
Stream Bank Sensitivity .........u.e. L LOW
Sideslope Sensitivity ...... rieneeraa LOW
Flood Plain Protection Need ......... N/A
Culvert Fish Passage........c..ccceune. LOW

The MC1 channel type is very stable with few water quality, fish habitat, or riparian management
concerns. These are well contained channels with significant bedrock control for stream banks and stream
bed. Sediment retention is low due to moderate gradient and limited sediment sources from stable
sideslopes.

Upper segments of MC1 channels and most headwater reaches are not accessible to anadromous fish,
however, anadromous fish passage through culvert crossings can be an important management concern
in some stream segments (BMP 14.17).

These are generally classified as Value Class Tor II streams. A minimum 100 foot imber harvest buffer
1s required along both banks of these streams (Tongass Timber Reform Act, 1991).

Riparian Management Opportunities:

Sport Fish Potential .......cooceinvnnes N/A
Enhancement Opportunities .......... N/A
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Moderate Gradient Contained Process Group
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MODERATE GRADIENT CONTAINED PROCESS GROUP

MGODERATE WIDTH AND INCISION, CONTAINED CHANNEL
Channel Mapping Symbol: MC2 (Formerly B6)

PHYSICAL CHARACTERISTICS

Geographic Setting: MC2 channels are associated
with glacially scoured lowland and low relief
hillslope landforms. These well contained channels
are confined by adjacent landforms. MC2 channels
are typically main tributary or upper valley streams
with small to moderate sized drainage basing, Bed-
rock control of channel banks and stream bed is
prevalent, resulting in a single linear to rectangular
channel pattern.

Similar Channel Types: HC4, HC2, MC1
Changel Structure

6t
Composite Channel Cross-Section, MC2
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Stream Gradient: ........o.oevivnees 2-6%, mean = 3%
Incision Depth: ....cocoiinnnnninnns 4-20 m (13-66 ft), mean = 13 m 43 fi)
Bankfull Width:.....cvvviiviennns <20 m {66 fi), mean = 9 m (30 )
Dominant Substrate: ...............Cobble to bedrock
Stream Bank Composition: ....... Bedrock to mixed
Sideslope Length: ........o.ooiueee. 4-20 m (13-66 ft), mean = 11m (37 i)
Sideslope Angle: .oooeiiuninniions Mean = 75% (37 degrees)
Channel Pattern:........c.ouenens Single, lingar channel
Drainage Basin Area:.............. 5.2-13 km? 25 mi)
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INCHANNEL PHOTO: MC2

Riparian Vegetfafion: The dominant riparian plant wmmmty is the western hemlock smes, with
western hemlock/blueberry being the most common plant aséociation. Fhe mixed conifer series and the
Sitka spruce series are also significant riparian vegetation components. Nonforested plant communities

“are important stream edge communities with red alder and muskeg bog being the most dominant,

Plant Association Series % Cover
Western Hemlock .covvvnvioiiiinrernrcceceeen.. 40%
Mixed Conifer......... eererennavaas cevererens 15%
Sitka Spruce..........couel Cerireaanees veereennes 14%
Western Hemlock-Alaska Cedar............. 11%
Nonforest.....ooveneen. e riseeecerceereeerrras 6%
Mountain Hemlock....... freeenvarann erevren 6%
Western Hemlock-Red Cedar ......occvevvn.. 5%
Chaunnel Type Phases: N/A

MANAGEMENT CONSIDERATIONS

Hydrologic Function: MC2 channels are sediment transport systems. Stream energy is high due 1o
moderate channel gradient and high flow containment. Asa result, inchannel sediment storage, as gravel
bars, is low. Fine sediment is easily flushed through these channels. Stream bank erosion is variable
due to a high degree of bedrock control. Shallow mass wasting of weathered bedrock and poorly
consolidated glacial till on channel sideslopes, thoagh generally not frequent, is a primary source of
sediment in MC2 channels.
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MODERATE GRADIENT CONTAINED PROCESS GROUP

Aquatic Habitat Capaiaiﬁt}f P

Large Woody Debris ., 5 -vou ersuuersnior- 5700 £5/1000 Tinear ft
Available Sgawnmg Mﬁa( Sé}..,m ‘,Avg <'1% for 19 sites
' Area {ARAY...... A,vngmﬁmmm

5 TR T ¥

Dolly Varden...................MOD - - MOD
Steelhead...........corcrrene. LOW  MOD

MC2 channels are moderately accessible to anadromous species as migration barriers frequently occur
within these reaches. Coho and Dolly Varden will use isolated pockets of spawning gravel, Coho,
steelhead, and Dolly Varden will take advaniage of the moderate ARA (11%). Most rearing habitat is
associated with pools {11% of water surface area) that have cover provided by large debris jams and
boulders, Overwintering habitat is margmai in MC2 channe}s {ther anadromous species make minimal
use of gvailable spawning and rearing areas,

Riparian Manasemend Cmsi&mﬁm

Concern for Management of: )
Large Woody Debris ................. MOD
Sediment Retention .....co.covvevnrcrn LOW

Stream Bank Sensitivity .......couunn. LOW

Sideslope Sensifivity .....ovvvvnvienne. MOD

Flood Plain Protection......v.c..eveen. N/A

Culvert/Fish Passage ....covvererennens LOW

Large woody debris volume is moderately high in MC2 channels, however, much of this debris is
suspended above the level of normal stream flow stage and along channel banks. Therefore, in many
stream segments, iang; woody debris may not contribute significantly 1o inchannel habitat. Debris
transport is less than in larger contained channels, such as LC1 and LC2 channel types, due to lower
flow volume. The limited spawning and rearing ha?maz available in MCZ stream segments is mostly
associated with woody debris. Much of this debris is derived from shallow mass wasting and blow down
along steep (75%) channel sideslopes. Debris jams trap bedload sediment and are important in
maintaining pool habitat. Therefore, management of large woody debris recruitment is a moderate
concern {(BMP 12.6).

Shallow organic soils and weathered bedrock along MC2 sxdesiopes are susceptible to mass wasting,

Stream sidestope disturbance from road construction (BMPs 14.7, 14.8, 14.12) is a moderate concern.

These peteamﬁy unstable areas should be considered in the lneatzon design, and construction of roads
within MC2 riparian areas (BMPs 14.2, 14.3).
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Suitable bridge crossing sites can be difficult to find on MC2 channels because of moderate channel
incision depth and steep channel sideslopes. Culverts are not generally appropriate crossing siructures
in these channels because of high flow volume and debris transport potential. Anadromous fish passage
is another common concern for crossing structure design and maintenance (BMPs 14.17, 14.20).

These are generally classified as Value Class Tor I streams. A minimum 100 foot imber harvest buffer
is required along both banks of these streams (Tongass Timber Reform Act, 1991},

Riparian Management Opportunities:

Sport Fish Potential......cc.ccveivnnns LOwW
Enhancement Opportunities .......... Large Wood Placement and Barrier Modification

Placement of large wood structures can be utilized 1o improve marginal spawning and rearing habitat.
Boulder and rock structures can also be used effectively fo enhance habitat in MC2 channel types. Barrier
modification is viable in some situations where falls are not numerous and sufficient upstream habitat
exists. \
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DEEPLY INCISED CONTAINED CHANNEL
Channel Mapping Symbol: MC3 (Formerly B7)

?HYSI@L CHARACTERISTICS

Geographic Setting: MC3 streams are exclusively
associated with the valiey bottom gorge landform
{34). This channel typically cuts through bedrock
and has very long, steep, sideslope walls. One or
more major falls are normally present.

Similar Chanpel Types: HC3, HCS, 1L.C2
Channel Stracture

& f

% \\ Nigmposzte Channel Cross-Section, MC3
5{} .
0 \

30 4 iiﬁmﬁéft S8 7 =84%
20 -

[t

0 it 8 = e .

108 T T 7 i T
1008 0 100 f

Stream Gradient: .........cocvuvenn. >4%, mean = 5%

Incision Depth: ..oovevviiencnnnnnss > 10 m (33 ft), mean = 20 m (66 ft)
Bankfull Width:...........ccrnennee. <20 m (66 fi), mean = 10 m (32 ft)
Dominant Substrate: ............... Small cobble to bedrock
Stream Bank Composition: ....... Bedrock

Sideslope Length: ....ovverervnnnns >15 m {50 &), mean = 20 m {66 ft)
Sideslope Angle: ..oovvveninnnnnns Can be vertical, mean = 84% (40 degrees)
Channel Pattern:........coeevuivnns Single, hne:ax channel
Drainage Basin Area:............. 2.6-13 km® (1-5 mid)
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INCHANNEL PHOTO: MC3

Riparian Vegetation: The western hemlock series is the dominant riparian plant {:ommunity, with
western hemlock/blueberry being the most common plant association. The Sitka spruce series and the
nonforested plant communities are also significant, Nonforesied plant communities, dominated by Sitka
alder and devil’s club shrub communities, W&samnge%mtaf%m

Plant Association Senes % Cover
Western Hemlock ... vveveenan. rvrraraenan 54%
Sitha SPruce . ...ooiiii e 2%
NORTOrESt vooi e e eeans ceoene 12%
Mixed Confer....oooviiiivinniieierracren s 10%
Western Hemlock .oovviiiviiiiiiiiniinnanns 8%
Western Hemlock-Alaska Cedar............. 5%

Channel Type Phases: N/A

MANAGEMENT CONSIDERATIONS

Hydrologic Function: Regardless of the position of MC3 channels in the watershed network, they
function as sediment transport systems. High gradient tributary channels route sediment to the MC3
streams. Bedrock falls, boulder strewn cascades, and steep gradient chutes are commeon channel features,
High stream energy results in efficient transport of both coarse bedload sediment and fine sediment
particles.

Aquatic Habitat Capability

Large Woody Debris .....oovcirnecennnnnnn Insufficient data
Available Spawning Area (ASA).........Insufficient data
Avatlable Rearing Area (ARA}........... Insufficient data
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MWSWR&&Q@S
COBO. o inricnsanans *mw LOwW .
Pi - GNEG  WEG
Chum * sxen

L e e L T :
SOCKEYE .o aliiisniasnnen i NEG NEG

ChinooK.....vernitoians ronesss NEG NEG
Dolly Varden......cocovnneeen LOwW MOD
Steelhead.. wenenraerereese LOW LOW

These channels have very limited me:ﬁty to anadro f-' é%}&% passage barriers within
them. Typically, MC3 channels may get limited use from spawning ning steelhead and coho salmon, because
spawning gravels tend to be scatiered in small pockets. Dolly Varden char will also spawn in MC3
channels. Rearing coho vecasionally maeke minor use of these streams. Dolly Varden and stecthead often
rear in boulder- m h@bm;s and-gyerwinter i deep scour pools (mean depth: &4& meters [1.6 feet].

Riparian Managemmt C{;miéemﬁm

Concerns for Management of:

Large Woody Debris ...l LOW
Sediment Retention .,...ceveiennnns LOW
Stream Bank Sensitivity .....c...oceehe LOW
Sideslope Sensitivity ......vveennns e BIGH
Flood Plain Protection......covvveeeen. NIA
Culvert Fish Passage... cerenenens NFA

The large amount of bedrock and boulders create st&ble stream banks in MCS channels, however,
sideslopes are very steep and extremely unstable. Removal of trees along the steep sideslopes further

reduces stability (BMPs 13.2, 13.5, 13.9). Downstream water guality impact associated with mass
wasting of MC3 stream side‘ai{}pes is a primary management concera.

Stream crossings are rarely feasible on MC3 segments due to precipitous sideslopes and wide gorges
(BMPs 14.2, 14.3),

These are typically classified as Value Class II streams. A minimum 100 foot timber harvest buffer is
reguired along both banks of these streams (Tongass Timber Reform Act, 1991).
Riparian Management Opportunities:

Sport Fish Poteatial ..........couiie. N/A
Enhancement Opportunities .......... N/A

Large waterfalls are common on MC3 channels, Viewing these falls may provide a recreational
opportunity where safe access can be provided.
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